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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a HI nitride 
based compound semiconductor substrate in which 
through dislocation is suppressed. 

SOLUTION: A GaN layer 31 is etched into insular spots, 
stripes or lattice and provided with a level difference and 
the bottom part is formed to become the recess of an 
original substrate 1. Using the upper surface and the 
side face at the upper stage of level difference as nuclei, 
GaN 32 is grown epitaxially in the lateral direction and 
the upper part of the lower stage of level difference 
(recess of the original substrate 1) is filled before GaN 
32 is also grown epitaxially above. Upper part of the part 
where GaN 32 is grown epitaxially in the lateral direction 
may be a region where propagation of through 
dislocation in the GaN layer 31 is suppressed. The 
remaining GaN layer 31 is removed by etching along with 
the upper layer GaN 32 and when GaN 33 is grown 
epitaxially using the upper surface and the side face at 
the upper stage of the remaining GaN layer 32 as nuclei, 
a GaN substrate 30 in which through dislocation is suppressed significantly can be obtained. 
The GaN substrate 30 can be separated easily when the contact area (GaN layer 31) with the 
original substrate 1 is decreased. 
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rS£l±*5BW=^P5.o>S*Tli«tLv JUT. Jt£4£i 
flD±ir. v^v7pJee=E^UTJEJtt*4-.fc. 8^ "5 

(001 6] 01(0 ta) 0>«t 5 II. 35 1 tf>l I I KEft 

Wftft£rt*¥ I5«Ji 3 i fc^tii i IB -til. 

U. 7h7^( 7ttX ITte «tf> AttSE II I * *j O 
u 55 1 <&&£S&i?, »asirjt«tfsi oiEHSftwar 

SB 1 <D*feS<7).U£<D±ififc 
1/ fllffi ^ I r. £20111 j&Eft tfcaMfc £ rtb 
3 2t aC35i t><«^ ita X tf 9 4 •> r M/rt £ £ * C k T\ 
TtSfSi -JX32P<T)±^^n;tB L^>T\ J:;* II "G 
-5 C k fti T & C k ?3S £ CDi 1 1 m Eft IS&ft 6I?J 
f0!^3 2AilB-5fSar t'TJl/flt^ t?=2P^a)±2P 

i? . hi brews ft ite n^!Stt-JV s i ft^r s-EiiK 
cDfiflfe Aiym * ft * <E) i «> ( c ) , ( d ) ) . BP« 

r/a^tisi iiftsvLtf i ^. a 55 1 <oi ii rti*S: it 

6 ti)*Sft «S 3 1 1J ' 1 7 t m 2 ^Li> L, Stfi i 1133 

?5 *r 3 s t ?t ffi <R 1 t WiE m ir it r * .t»£ < « 



?>Ci:IJ«i^ 

[ooi?] Air. ?S 1 ff.'ES 4: l.7*S ^ T L '/t^ 1 «J> 

i 1 1 W^fktii Jf.it fgrM^tttt-JR 3 1 5(7/\ 7 t« f 
^ . r «J>±/f (T;J5 & tf.il M S&Eft ^*ft Sfl 3 2 

CQSJSJfcjstT ^- 5^r. !8^iB)It'5^V?JL.«^l.t : 
jS 2 tf.H 1 1 ttElbniftfbtirlt) *3vf 3 2 ^.1/ 2f.^ 
.55 2tf^?Sk LT^T (@2« (c) ) , a& G3 2--T; 
«:e> TTlT.rf- LTl^H^5. i ft>i lUftEfttS* 

fts»**a«>S3 1 ^^r,^±iz*5L. f-.r ktsi?? 

/r* f\Z Ctr. 0 2«^ te> lOst ICS L «*B 

B) r?? 2 o>» i i JS£ ftteft fL^ to^'-S (1.3 2 * t! 
tz tM>£ 5 ttttSSHS < C fc WT 5 ? ^. .1 CT)BS . » 2 (0 
KSS^JEE U ^=56 2<n>" l i»Eft»)»ftftife?H¥a<r- 3 £ 

i r it stii t rfe u < ws'j * ft r i . :^ir, Kil 

iiiufrm U< JtPS'J?ftr:?S2^l I IXRZfttSiftfbdM^ 
5 vt- 3 2 ^ ^ si ^» 2 S <r; J: r.f fll £8=5*? fc t 
~. 3 0> I I I K ffiftt§J ftf t «f* 3 3 £ StS! Cf «S 

-etejjsfc-g?tt^ (i£0)(() ) ♦ ri'L. 5 3^)1 ii 

k svt?a *=ft a» 3 3 it. a ^ej i r^rt r 

Hftfti I? k /m if*Sl%«a7 It: 5* /lrJrt«T*. » 
3 <di • i JftffifWhftft; 6t**a#t 3 3k ji&iB i k <T;fS 
(ft It, 55 2 (J) l H ft^; ftfe »f S ft. 3 £ 1 7C !fi 

I ktf«H?l«|Sl«, &.t A,fcSlt>0>T. S*3Ci)i n^Sit 
teftft 25* 3 G o>TC^t£ 1 0!.CDST'±* izfl^rf *ft 
?c It JtStSi 1 a» & .t?^)^ S i- C k IT« L v. C 

LTS 3 0 1 1 1 IRffiftlSsftftfem^Slt- 3 O ^.«9 < Jlil 
fiSUfc (El 2d) (e) > Jc*iRi ^RSiTftl** H 
IvBtEfi .^l?. k fcJR L*i ' • J»{t^ftft6to # 
3 O^iS^C kftiT?^ (Izl£<0 (h) ) . jimS: 1 t 

ii i m mit m ft ft 6 to ¥ i5 ft 3 O tDlfi ttiB IT. % 2 

niz&nmm \zn itzis 10 » 1 1 St2ft»iftft^tt*a 

f*J§3 1»£fM V 7 y«2tfi55^J)A r3r.':L ft^T« 

/..>. in uw. » 1 a>i 1 1 Msft^i^ ft* am 3 i 

R^v? r«£6>^ioSP^k. TtSHfii ODD3F±^ 

II jisrt ? ft tz « £ n>i 1 1 j££ ft«j* its ft 3 £ 
v » 2 ^> 1 11 mm ittm its »5j¥ a ft- 3 3 k >& mKn r r» 

IT. S Jt I IS iggt fi /jij? fc ^ k« I »i n SSE ftWft ft-^ 
^#-J5ft 5t^3 0^'f9';.Ck6»r rS) 
fit;^lftUT^tOfft£«P : &P*';j kIT. 5-V;S±COWfP. 
, - SFKigli^ 0>« -5 "c^-* !T C k ^ ^Tt tf>T 

a^, s**. X'>'*vcJkarc?icH*^raxf^=t 
'.^ * JUrtftS 30U±ltM»7 C k 1: »t -5 k fiito 
^ SPJ^: i ? ft ft 1 11 W.E ftto ft f t ^ 1ft¥>5 ft -S tE £ 
oCttr. iElMT. »3ffiM)KSit!*ftftfert#»f* 
3 3 & < fl:-;^ r *P2» ^ <D 1 1 1 2*£fttt>ft ftS?>J*>5 
» ■ C fc fc, XIJ X fe: -9 * * Wdk a 
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[no i ej ±i&<i>tm&Ttt.. TcSf.^i t":'«»5SRt 
EMIZthTX ilz. jt5^iffi^»ai?t!rv^^ a 

f- a) 9 % ^ x -v h x -y * y o\z* yfc** ? * * 
7 , inn ftMl* rtS 1**S ft VIR t SStS i t iMH 
IzffiPSfcJ&rtLrfcftl* (sS*iS£) . ccob. v;>.9 

f .> . 1 0>± IZ 1 1 1 MS Sit 1* Aft 6tt>* !S it V 
r i\,tit& tm S £ 11 5>«jH/j^»E 11, X fc! $ * V 

r lttftfc*& *0>ft II. hi ftlt U5ft 

iz*k r: tftir r«#»B3) . 

Cooi 9] xS5o)«//.i£L>W:fcfeix ti^^VTMfi 
It . « h J£ s rtilis * ftS to* *5ft« 3 1 <r>£g cr, (8J Qa *«> 

I11-2C1 (fiTfc j*KJHrSEJfi.s]BfeT^% CIS 
* *B « ) ,. ccot liti^Rl f 9 * ^ f JUrt fs4* 
co^eco-j^ c tt-xa 1 ^ { i i - £ O} EOS 3 iS 
3 r= . jms *ut £ 

J£ ft t ?S 2 CDl 1 1 SS Sitt* Sftfetti^Sft k Ailsllfl /rfT 5 

ft i*. i$i»«^x t!^4 t-r ji^^ntsmi-se 
m ^jesr fc* ca^'ss) . cwt% £ <o 1 1 1 w& ftts 

S: ftm&*3 i* t S8 3 <J>l 1 1 RSltt^ltfi to*JS ft t 

C o o £ o] WX<0J: d V^Slz J; l J. rc*lS 1 
^ir^jaa?t*r. EifitEfccoKi: /ufc*sst>iHK£rt:t& 
$ its m¥S5 ftsfl* s o jj * c t &s r 3 fSi. si 
v\t mm \z&& ttfliae %m * J&dir * 

12 =f4 MB? & A I V S* i toft 3£JK £t : t 55 £ <0 &EH> Jtf 
CO 5fi & ft UIZ £ U Rtf. fftl ZS5 i CO 1 1 1 SX£it to, 3 ?; ftS 
^J|tilSft©a it;V^7?f2 JWA* * ftft I* , - 
T> COKS J&JBt IZfcl ' (TAin-SF HWffi <D«L ttli ffifi) 

[0021] ±lEcOXIITi# £=h tz\ 1 1 S?SitfeS:<t& 
15) ¥ i5ft « JSIZ « ^ flJJSt T ^> C i: T . ^Pfi <D ^ « t \ 

f£iajg<r,»*5L>Jg^ir3¥Sft*T fcr«c tr/.pT? 

[ O 0 £' 2 ] XlEOjXIST 5 !* fcl H »jEfb«9S:ft* 
[OOE3] 

C &m v&m <rMr£ 1 0 1 7V 333 4 I z* 3£JW<0 1 1 1 MS 
it t>3* f t©fe *45ft S«B<WKJS^3: tDX »t^fl: : - SST>- M 

( © > > » h t. v*Wi:x # (El i <0 
C b) ^ . C(J>Pg. x y 9 yCf \Z Jt. U ISiS J&iS U, X y 



* V<7 ? 4-i V ^iKtLT, HUBS X'ifl? -•* ft . 

e? « t l <r s ^ifi i m i zca sr. ft <r m aai? 

Will { 1 1 - 2D] m? ^IZW^fSjXtf V 

L 7 « e d>l 1 1 M 5riht* ft fk^ ^ ft 3 £ 0>X * -J * 
^ {1 1 - 20} ffilZ«T.ft:3 3tfi*6ilt:5* Vr.'U 

^ *»'«s >bi z sa r ^ %. c 5 l. r. cd oiaetn 
u^a^i^. jis 2 jji i i«Eft«»*ft*tti* 

» ft ssJjt irj^Fw I z -pi » r IJL Kifif £ ii /J* if,ffi L <y L » 
^ ftSX v ^ V C ? ^fcST.^ ^« ^ ^. <t d. X y ^ V 
7 . X v ^ -JO * ft /t _L5P(D 58 2 a) 1 1 1 fits fLI5?* fL S 

»s if >sft 3 s iz its ;gi£<? tmw ? ft frfB*5i ^R-iBj; t ^ 

S^jstiLfcBi 0»i i»Sftt^ftiStti¥Sft3 1 fc/W 
? t if £ "S , t <r.m 2 4) 1 1 1 K Sit m *its 
"f ft G 2 ir. 7ta:«5 1 0^90 i: II X »j * 'J O L7K5 
L. X iBii « CT)«I $'J ^ ft ^ 2 05 1 M K Sitt^J Alt 

¥ Sft 3 2 ft» £ 0>i£S "SRe: JdiT-t £ <T, 

BPS i COM lWSftW9*ft:6^*!SftJe3 ^.^I'U 

to¥Sft 3£Si?± ?-Gr=6»(D«t5TOaEIZ(B< C t»s 

r s ^. cH TfiVB Hfe <r>«f>ft'j * ft & £ <j> i ii iss 

ftMff rft:fit!l ^?5ft 3 2 &» ^ /ft -^S5 2 ff; ISS 0>±tfi RL» 
iPlffi^tT; t IT. S5G0>i 1 1 JK£it >^jft itfel^J ¥3 ft C 
3 ft X t: -2 * Jl,^^ ? -Cftlt (M £ a> 

C f > ) , 3ft 3 co 1 1 i»i^ft^Aft&fe¥lSft 3 s 

LT5S3 (01 i iKScitteiftft 15ft •§ 3 3 < JJ^ 

flS t fc?Sc (0 2(0 C c ) ) , 7t*l% 1 ^P*£ t T. M l 

CB 2 0) lh) . Ill BSSftt?) ZSt iSft Ste 3 

0 t tcSWs 1 COJ$ ftfeffil^ . Jf$ 2 <0& S»? I z £5 1 

1 ©i MttfifcttaArbftlMtUEtt 3UM^7 -p.ig 2 0-- 
*T^d)T. C * Si3 *J)F* T * 6^ . C <D »5 i: « 2 
CO J 1 1 SSSit K)Jf; ft^»5J ¥!5 ft- 3 2 ffi C^JS 3 ("> III »2<t 

r*)*ft6tw»ft s 3 1 zww r c t ?• . isi e 3 

ft 4 co J: -M Z . i 1 1 m. E f t») ftit Sft fl> r cr. 
Xizxt:g=ts»-f i i. i ?- 

ft ? ftS 1 <0 £2 O^. £ <0/5 Si. » 2 CO fcri 

B5C0l?.£C0ff.Wlzai^ -^C t -^ls]«lz 1 1 1 KBfbM 
ft dl^ Sft S UP 3 O I Z?9 * C 1 6i T ? ^i. ^ 
794 1. 4 2 \tO X y h X -j ?m\Z Jr ^DE V t 

S/Sfi: L-Tlt. SStJSi XlZflj-^Sft^ 
^77 vm. &Zf CC0^"'7rJf±IZXt:^* Jl/.« 
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&£fflffi£<&$ t\t-e^«fflg ot«Tfcfi.L'. I s <Tt* 

.^/di*1 l ^Mim£ft:^^it^m¥i5tt'i3 2i7 l Sir 
iV * d) ± & (J) ft J: 0) i n A* mtVa Z. it it© 3 

4-. . ta*fo\z ft» sr 2>Eii $ lit co m<j £ *i tf a i r a 

[ O O 2 3 3 isEtf>?t ^'J-^ S6 CO «B t LTtt. & CO* 
6» *d r 4i t *iB «T * C t jCmT ? 
[ooze] tc 3S<£± I — 1 1 * fbfe*. ib£ tfc¥« it ^ 

d> v z.io. i.m>t«)fii!o:'ia«SiSAsui. uvfLtf'J 

S ilfi £Sit *> U 1 i.«s*o t JMtt<Oi 1 1 m&it 

V* & ft iSi*5? ^ffll^Ct^T?^. 

■ft v£t LT lists* Sis. msti-6& CMOCVDSttMnw) 6i 

i?ALl*Jfc 4TfMM8jM% (MBE) . K£U§ 
jrti£& (Hit id* VP£) . 5R<B^«2: (LPO *S£ffli..-.r 
t» R < . ^ * fi?5& TJfcfit I T t»R L^. 

[OOZ83 7T-f7 7 SF«i*JEa?Wiifc IT. 1 1 

1 r«£fcte,*fc6«j¥i*f* isatiR < jk 

.«* ? t* * 97r-i 7*© t COtS £ ^3: IET 
KOb7rf fcJBdi r 5- C i: tflff 41U fttOSE te^ 
5t*tJ5fc LTft^r Jlfi^tM j7 TJ§*!k\1ZZL 

2 3U'.. 7 p©fc L-rtt. mSTfltff6?t»r=l il 

«Eft;ifc*ft*»i*«f**i**»yin'""-Trf | Cosksi. os 

O ftifflL^ti-'b, :<D^7 7 7»ett3i®Tt>R<. ffl 

*s o>« -v •^■5*s's t lt £»fttv. /t v 7 7- m conr. am 
9 1st. 3 so— 42 o*c rRSJsET st <orkfi < . 

1 000 — 11 30*C COWS T\ MO C v o& t-S2js$ LTtR 
L». a*:. DC??* hO S 
WK^SFil/^-^^tS^tf^.^/mi^t IT. 'J7 

rfr^:HT?5.. l^#|I-A32i&lxCaylr.l-x-yN <0 

SkSi.osvsi. osx»vSi. JBrfttttiift:' 7 
rS^T^Ci: 65T-5-"b. Mlitt?*;£&. -ftV7 
U-y<V«ft. U- tf7'7U-*X a Via. ECRvi^ 
,mi^Cfc6>T5'D. Wl^il^ ^v^ T-Ji?!*, 
2 tio-eoo'c Tti i o) tfff ilu ? ^ U < 13:300 

-WO^T-fiy. ^"=>l-23t L < 1*350-/150X^5.^. 

II \X. /\v7?S (0.19 *tt. 11)0-3000 £ #23: L L >. 
?filzSa L< li. i00~4Ci0AftiHS. L<. Rt^SL. 
C let, I 00— 300 A v % 5>. •"f'i^iLTll tt ,t IS* I *G 

^ . Lg rtOfSJ U« ^ € Wit 6d0 *C«T 1000 



t. v.± t iTxi i.-jfe* r ^ -v. f ff..^-£ r/i . ai« . 

Z n ^ IB * S ft « T t R < . *Iftt3« W Ji^l H 
» £itte ^<t !S « A 1x6 av i r, I • x-y N (0>>:3 I, OS 

ygt f 0i,.ty£1) ««»liTtH'.1. "ft? 6^1- WW« 

IS l.t^fc 7? i«, » J . ^Kl® It a ifift T- >: ^ 

tt «*. awr r l v y is l tt * l - u t*« a ti ft*»R <. ^ 

C oo 2 93 t\°j? r©Rt/Ji©<-Oii iJKSft1?!J*.ft*& 
l?.i^«il.W, iu»5c*«J>Jirt<r.i-fim.. ^DVCBX 
».l t(i i> Tl.?jftiTt. 3 ft . 00 (TM.i% - 

TE&ft7LTt2r?eBq : &M&>)iwiffifflr'.*o < 3:.^. c 
rt.RL». W5.ttiflctiir-r v-v^/^rir.). trs(A*)$€ 

t -HIS Sit m*.it !S ft T & *A I KG » 1 " (0 

f - <j)± & « i m) . y. tt^* cm) <t u tm 

^R< LTtpAU C0>^^ttrC?t79T^t^X«il II 
KJSf ^1SS \ZES.\ZX%fr 9). p S?»SA 577,7D- 
V TS'^CttT?^ C (0 J: z, \Z t TjSAtJ^R < T 
& C t T *H SIB t & ft C TS I rp.il Ktt * i o o 7VI 
i oo o3(»i HJRi=*TTtf ^ctLTS-^. ^•->r ? 

r « i: i M Mttf^S; ftfcto¥0 t fri £ ffllflW ± T 

* us tz Bt jt^ jr 1 j t* js. ? * j> a ? « jt * 
« K - 7 T * t H i:ri*. « ' ! » &*£<t mXiit 

tt . at. * in m AftA to* £ * 2 , « L< 
It 3Jt ^ffl C i: 3 L L 

[OO30] n SsfOOl 1 1 BE SftK* ;V;'"b CStt ¥ m ^Ri 

fifir**R6lztt. nffi'PHIfefcLr. r«. 
C^lVMS^y.ttVIKjcS^rftftDT^C ktAT-Zi. 3 
tz. P^TltmtLTtt. 2n, ^ Be, Ca. 3r, Bs^ll 

T t RL^ . C ? UT fi*. fl>fc» -t. n SS3?.l* p!" 
CD I II K£fb fb£K3 ^-ISft-Ste ^.3 /ji T B 

[00 3 1] ffl^fSjX kz9 * i>-r!\<fic&t L Ttt.tt^ffi 

sss^tJsir&ffittf&fccoasgit fts^.i:*IL. 

- Jrl 4H»<J> ??fe:' hffi<J> 3 3rf ^ 1 0> T t-RLv. C 
OPE. En S (DJSSPirjpcBfl.tJRl V Hfcffi v T tt«:»t 0>~ 
£,RLu 

[00 32] tfl^iSixes^t'-fH'SlfitUTtt. tfi^ 
(fell t: ^ * i't* Jl/jrtf^ffi cdc^ « <; 1 1 iSP i: jcfflfiifi.i: 

ttsisrs.^^ t,wysjL/s. j6i:tti^rr.ti ii 

]^Sft!>5^fb^«J¥i5itcr) {1 1-20} BTWCt 
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*fl tt 0) fc L. X fc: 2 * > * Jl/.rffl II «t U^tf * 

* JSftS? Otf&feMiTiia W*3S T- ?* *i££ It. i ii )f* S'fh 
feAftft»i¥HK!-«a)*a ( { I 1- SO) B) Xtt™ 
ffi ( { 1 - i o o} © H&iE t tt ^ J: -3 * h 7 7« 
II 77 7-P.lM;tX ^V^^BfTCt^lffl-?^- <r 
fc. AVL ttW^ll. JtK;*h?-f7EtC/?:a«fi 
jSI-Sit LTRl*» tt£faxtj74V-r>bid:£iEl;L S 
S- tJSffil " &£E tt <X> *> ft* . t.F; tB I "N LSI <T>ftm fO 
jsiif*HJ7 , fcftLv. II iJ#Efh;^*ffc&1S»^ft^^erB 

LT" (1 1-20) ®^lfi^io}X e*7 * JlRii-feQi 
fc. sT ii: ttMA li * I- 5> < 7<D5**na) I* 1 1 iK£ ft«5 

tr^. M&tt5E5tJ5Stf 7 r-f 7tf> eERtt cffit 7 
I* . ^ ^ t» 9 7 ?-f 7<J> mffifti r JXt WKd! £ 
ft £ 1 1 I f bfe* ftSi t^)¥S ft- s ffi t kitt - ft T 

ctiin^-dTx -^vpm. iii 

£E$S { 1 1 - £ 0} mt TZZ tftVA U>* 
{00353 l 7.7 714. *I5i& t'U 3 V. * 

£fb>iaK»iH*>. Kft^5?V<Tiox) s Kft^Uq-^A. 

0) <fc c- ttJSftkfc &JS. C ft * <D^«fiB.S 6 51*^ C 
fctfr?*. cft£<&;di# cv 

* 1 1 1 SSSffcttJifc ft^to *«»-©5Sftlf l*R < tt ^- 3. 
fc. 7 Lfc»fi-£-. T^BBCDftSfrfEfSfii^ 

[ O O 3 6] Iv>Vi>ST I* B.fCAl ^VI? 

CR 1 E) ftlSftllttf. fiJBtWX v#Vf*36 
5 JE L * <5> C i: r ? St I i^E ><f fllES 
#.2ESfe'fiiir 5-tf)TttL-fc0>fc LT, $2>15Xv:*V7 
II Jt UM it tf.R IS £D/52?1I <ff BOSS I v Mffifti v 

[0037] !5S(T^.?P<nV 7.7 tt. 7X y h X y ?T 
? M4)^ lit L'T tiT'h J:<. ±5e«T.,I ■;. 

7. ^ivMvf 0*r£ t lift T Si W ,1UE«. 2 
ff.»^ESSa:. v 7. 7 i; L X- mt 7 -1* * ^« m L fi*Sl* 7 
X h X y * t L- r 7 -^feffiX -y ?+Vh fiifS ffiT § 

loose] xieiDEjaii^coist.^t'Mi^i n^sfc 



(mow) &-t+»p«VS (S 
ow> a-jfit. ^^tiflis. ^5- amis. ?7)^fDHii 

0 t. K h 11 * tA. P i n L % l3t P n *l- 

C O 0 3 9 ] ± il-OT). SJIJtfiCO I?, t f v if«ti M jKS 

f ttta* ft 6 ti» ii. m » jL9 W5 1 i. -fl a 7 t 
LTTW. *MS (T>ftt. ^ ?d V S. 1? U v */ V 7 r ^itt 
« ft T Jt.» ll«t. *>l 1 1 «ft 1>J* ft^fFS * a ft 
S *J5 II. J:. U ^ ? 1 1 1 JR Sit Hj^.it ol??^ 15ft- JSft 

6R r I-, on sew i: I- T *z*. & =f- £ fctf t' /ji. * ?g 
PI ttTK 09 1 IBEX * ti -I> fc. 0> T « tt < . ^ 
llififfl T ?^ 1 1 1 J*KffctM£,ft 5ff^CT)SJ;s^ 

tiU7A (6>(CH3)3, WT rn«5j tier) thU^r 

Ji/yji^x7^ (ai(ch3)3, iUT ttmpj tET) - f- 

*) L ClnfCH3)3. WT rrMU tie 

?) . P ■-< V 7 t J lUR? * t'7 <c 
5115)2. JUT tieT) TR^. 

[ o 0 A 2 ] (» 1 *H»WCT)X (I^E 1 

Elsli^r. ©«K3t5»35iC^»aii*ty^ LfceB* 
aaoti-, * »sA^t»- 7 r-f rmsh i± 11. ;ss^4oci 

"CJTfffTet " ll£-1£lX/ttift. Wll3^5L/wir,. rw\ ^2 
0 p no l/rn ir.r Pl&ARBfNffi LTA IN<» t\ y 7 7 W S 

n »ciiff * I Ijfe- jrf U tz. A: 1 1, 7 r -f r 3f »JR i <J)iS ^ 

1000"C|I»J# L. l!2^20LAftir.. HH3^ 10L/«.m. TMG^Mi 
0 u iw l/ia i n 7= i2 A U . Kff ftl u n.CDG a»© 3 1 te.^ .51 L 

fc <E) i o> ( ) ) . 

100 4 3) A- K -c-7 1-1^7 hV7.7 ^ffifflLf. 
J5/Ct£ f tVI»fV5 C R I E ) 5ffl HfcUS W H ? -f 
Iv^V7Hcty, "tBlOym. EjfESilOviu ^i^ I. 2 v » 
0)7. h 5^ 7 W 1 1 X v # y 7 L fc, C4ilI<tU. fi* h€ 
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